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CraTba OcBAIIeHa aKTyaJIbHOM mpoodsIeme 
BHeyIpeHua 3IdeKTHBHOM CHCTeMbI MeCHEJDK- 
MeHTa Oe30NacHOCTH Tpya HW OxpaHbl 3,0POBbA 
(CMBT u O3). Meroguka oneHKu mpodeccuo- 
HaJIbBHbIX PHCKOB PpacCMOTpeHa C TOUKUH 3peHHA 
yupaBieHua Oe30lacHOCTbkO Tpya UH OxpaHoH 
300pOBbA Ha TpeqNpuATHu XUMMMYeCKON IIpo- 
MBILUNWIeCHHOCTH. IIpenmaraetca BHepeHue Me- 
TOJMKY UeCHTHUKAUMUN OaACHOCTeH Ha OCHOBE 
KOJIMYECTBCHHON UW KadeCTBeCHHON OL[CHKU Bepo- 
ATHOCTH HeraTHMBHOrTO ucxoya. PaH>kupoBaHHne 
IOTCHI[MAIbHO BPeCHbIX podeccHOHasIbHbIxX 
(paKTOPOB TpeyicTaBJIeHO KaK MeTOJ, NO3BOILA- 
FOU SPdeKTUBHO yIpaBIATb PUCKaMU Hapy- 
ICHHA 3JJ0POBbA paOOTHHKOB COBPDeMeCHHBIX 
IIpeMpUATUM 10 MpOW3BOCTBY JaKOKpacouHBbIx 
MaTepuvaoB. IlpumMeHeHve aHHOW MeTOAMKU 
TIO3BOJIACT MAaKCHM@aJIbHO CHY3UTb BeEpOATHOCTb 
BOSHHKHOBeCHHA WHIIMACHTOB WU HeCUACTHBIX 
cryuaeB UW aeT IIpesMIpnATHIO, BHEAPUBIMeMy 
cuctemMy MbT u O3, BO3MO%xKHOCTbh MOCTOAHHO 
ee COBEePIIICHCTBOBATb, MOBBbIIMAA MpOu3BOH- 
TEJIBHOCTb Tpya HU CHW2KAA pacxOJIbI Ha JIMKBH- 
TauMtO HeraTMBHbIX MOCUeACTBHM WU CTpaxoBble 
BbIMJIAaTHI. 


Ku10ueBble CJIOBa: TpodeccHOHaJIbHbIM PUCK, 
OlleHKa TWpodeccHOHaIbHOrO pHCKa, MeTOJIBI 
OI[CHKM TpodeccHOHasIbHOrO pucKa. 


Bpejzenne. HecmMotpa Ha ocHall[eHve COBpe- 
MeCHHBIX IIPeAIPWATHH aKOKpacouHou IIpo- 
MBIIIJICHHOCTH HOBeEMINeM TEXHUKON UW BHEpe- 
HHe TepeOBbIX TEXHOJOIMH, TpeOyeTca pa3pa- 
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The article is devoted to the problem of an 
effective occupational safety and _ health 
management systems introduction. The au- 
thors considered the occupational risks as- 
sessment technique from the point of view of 
occupational safety and health management 
in the chemical industry. They proposed the 
implementation of hazards identification 
methodology on the basis of quantitative and 
qualitative assessment of probability of fur- 
ther negative outcomes. The ranking of po- 
tentially harmful occupational factors is pre- 
sented as a method to efficiently manage the 
risks of health disorders of workers of mod- 
erm paints and varnishes enterprises. The ap- 
plication of this technique allows minimizing 
the probability of incidents and accidents and 
provides the companies that have imple- 
mented this technique the possibility to con- 
tinuously improve it, thus increasing the 
productivity and reducing costs on the insur- 
ance and elimination of negative effects. 


Keywords: professional risk; occupational 
risk assessment; methods of occupational 
risk assessment 

Introduction. Despite the modern paints 
and varnishes industry enterprises with their 


latest equipment and the introduction of ad- 
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OOTKa KOMIIJICKCHBIX MpOuIAaKTHYeCKHX Mepo- 
TIIPWATHH TO ONTHMM3aIIMu yCNIOBHM Tpyya u 
mpodec- 
CHOH@JIbHBIX HU I[pPpOH3BOCTBEHHO OOYCJIOB- 


CHVDKCHHIO pucka pa3BuTuA 
JICHHBIX 3a00]1eBaHuH. 

BuHeypenue TpeOoBaHHui cTaHyapta BS 
OHSAS 18001: 2007 (cucrema MeHey?KMeHTa 
OxXpaHbI Tpyqa HU MpOu3BOACTBeHHOHM Oe30rac- 
HOCTH) MO3BOUAeT CO3aTb eMHYIO CHCTeMy 
TOJHOMACIUTaOHOrO ~MOHHTOPHHTa, OOBECKTHB- 
HOH OWeCHKH HU COrlacoBaHHOM paOoTbI BCex 
3BCHbeB [el ylipaBJICHHA IpOW3BOJ,CTBeH- 
HbIMM pucKamu [1]. TocyaapcTBeHHpie cTaH- 
napTbt Poccuvickoi Wexepaynu TOCT 
12.0.230-2007 u TOCT P 54934-2012 (OHSAS 
18001) mMouHOCTHIO TOK ]ECTBeHHbI JIOKYMeHTaM 
MexayHapoyHon opranu3aunu Tpyyza ILO-OSH 
2001 Guideline son occupational safety and 
health management systems (PykoBoycTBO TIO 
CHcTeMaM ylIpaBJie-HuaA OxpaHow Tpyza) u BS 
OHSAS 18001: 2007 British Standard 
«Occupational Healthand Safety Management 
SystemS peci-fication» (bpuTaHckui cTaHyapT 
«CHCTeMa MCHeJDKMeHTa OXpaHbl 3J,0POBbA U 
oOecneye-HuaA Oe30MacHOcTH Tpyza. Tpedosa- 
HHA»). ITO TeaeT BO3MO%XKHbIM CO3aHHve Ie- 
NIOCTHOM CHCTeMbI yiipaBsieHHua lpodeccuo- 
HaJIbHbIMU puCcKaMH [2, 3]. 

OyHa W3 OCHOBHBIX 3a/]a4 BHeJIPeHHA CTAaH- 
apTHOHM CHCTeMbI MeHeJMKMeHTa Oe30racHOcTUu 
Tpywa WU OxpaHbl 300poBba (CMbT u O3) — 
BbIABJICHHe (PAKTOPOB PHCKa B OOACTH OXpaHbl 
Tpyia HW pap Oe30MacHOCTH C MOCIIeTYIOWUM 
UX PaHoKHpOBaHHeM. 

IIpexye 4uemM pucTynaTb K uAeHTUdUKaHU 
onacHocTei HW OILeHKe PHCKOB, HeOOxoO]MMO 
OlIpeseUTbCA C TePMHHOIOrNeH. 

Ha ocHOBe TIpOBeeCHHBIX HCCeOBaHH MBI 
lipequouaraemM, 4TO WelmecooOpa3Ho pacileHu- 
BaTb OMACHOCTb KaK HCTOUHMK PHCcKa, a CHTya- 
IMIO HW JevicTBue — Kak TeEXHOJIOrM4eCKyt!0 Ole- 
pamuio. Takum o0pa30M, MO2%KHO IOCTpOHTb 
CX€My  BO3HHKHOBeCHHA pHCcKa 


U3 Tex- 


HOJIOrMYeCKON ONepauH (puc. |) [3]. 





vanced technologies, we need to develop 
complex preventive measures on optimiza- 
tion of working conditions and reduction of 
the risk of occupational diseases. 

The implementation of BS OHSAS 18001: 
2007 requirements (occupational health and 
safety management system) makes it possi- 
ble to create a unified system of comprehen- 
sive monitoring, objective assessment and 
coherent work of all the links of the industri- 
al risk management chain [1]. Russian Fed- 
eration state standards GOST 12.0.230-2007 
and GOST R 54934-2012 (OHSAS 18001) 
are completely identical with the documents 
of International labor organization ILO-OSH 
2001 Guidelines on the occupational safety 
and health management systems and BS 
OHSAS 18001: 2007 British Standard "Oc- 
cupational Health and Safety Management 
System Specification". This makes it possi- 
ble to create an integrated system of profes- 
sional risk management [2, 3]. 

One of the main objectives of the imple- 
mentation of the standard management sys- 
tem of occupational safety and health is the 
identification of risk factors in occupational 
health and safety regulations and their sub- 
sequent ranking. 

Before proceeding to identification of haz- 
ards and risks assessment, it is necessary to 
define the terminology. 

On the basis of this research we assume 
that it is appropriate to regard the hazard as a 
source of risk, and the situation and action as 
a technological operation. Thus, it is possible 
to construct a risk scheme of the technologi- 


cal operations (Fig. 1) [3]. 
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¢ TexHoJlormueckas onepanna / 
Technological operation 


¢ Onacnocts / Hazard 


¢ Puck (TpaBMa, 3a00J1leBaHne, 
11000e HeraTHBHOe 
IpoxBs1eHne)/ 
Risk (injury, desease, any 
negative effect) 





Puc. 1. Unqentudukatua puckos «onepallua — OlacHOcTb — puck» 


Fig. 1. Risk identification "operation — hazard — risk" 


Ilo pe3yibTaTaM UTeHTUMUKaUMU ONacHocTer 
WM PHCKOB TpoOBOAMTCA UX paHKUpoBaHHe. Eyu- 
HOrO MeTOJa 110 OL[EHKe PHCKOB HET, HM COrIacHo 
POCT 12.0.230-2007 omeHka pucKOB MOKeT 
ObITh JeTAaIM3UpoOBaHa JO TaKOM CTeIeHU, KOTO- 
pad WOcTaTouHa JIA ONpeyeIeHHuA COOTBETCTBY- 
FOIMX ~Mep ylipaBsIeHud. OpraHu3alva MOxKeT 
HCIIOJIb30BaTb pa3JIMYHbIe MeTOJbI TO CBOeMYy 
YCMOTPeHHIO, MCTOJMKU MOryT pa3pabaTHIBaTbCA 
VHIMBUyaIbHO, CTaHOBACh HOy-xXay KaxKJOrO 
ipemmpuatTua [3]. OcHoBHoe TpeOoBaHne — Me- 
TO], JOJDKEH COOTBETCTBOBATb OOACTH TpuMeHe- 
Hua CMbT u O3, xapakTepy WeaTebHOCTU Op- 
TaHH3allu, YIOBJICTBOPATbh ee MOTPeOHOCTAM C 
TOUKU 3peCHHA NMOAPOOHOCTH, NOJHOTHI, MWOue3HO- 
CTH MU JOCTOBeEpHOCTH NoyyaeMon HHDopMallnUu 
[1, 2, 3]. 

HeoOxoauMble 3aMepbI MpOBOMIMCb Ha pa3- 
NMUYHBIX TEXHOJOIM4eCKHX YYaCTKaxX POCTOBCKO- 
ro 3AO «Ommusc», clemMarmm3upyromleroca Ha 
IIPOH3BOJICTBe YHUBeEpPCaJIbHbIX WU CIlelMaJIbHbIx 
9MayIeH WM KpaCOK, CpeCTB 3all[MTbI IOBepXHO- 
CTeH, BCIIOMOraTeJIbBHbIX HW COIMYTCTBYIOIWIMX Ma- 
TepvamosB. Kpome toro, 3AO «OmiMsic» — OHH 
M3 KPYyINHeMMIMx OTeYeCCTBEHHBIX MpOu3BOUUTEe- 
ne OKCH a WHHKa (IMHKOBBIX OesIUII). 

Uc- 
TOJIb30OBaHHe MeTOa KOJIM4eCCTBEHHOM OLCHKH 


AHaJIW3 pe3yJIbTaTOB HcCJ1eqOBaHHaA. 
NOTCHUMAIbHOH BPeAHOCTH TpOHM3BOJICTBeCHHbIX 


IIPOUCCCOB ABJIACTCA, WO MHCHHIO aBTOPOB, 


HanOoslee MOAXONAIIeH WIA aHalu3a UW OIeHKH 





The ranking is conducted in accordance 
with the results of identification of hazards 
and risks. There is no single method for risk 
assessment, and according to GOST 
12.0.230-2007 risk assessment may be de- 
tailed to such an extent that is sufficient to 
the 
measures. Organization can use various tech- 


determine appropriate management 
niques at its discretion; techniques can be de- 
veloped individually, becoming know-how of 
each company [3]. The main requirement is 
that the method should match the scope of 
standard management system of occupational 
safety and health, the nature of the organiza- 
tion, as well as meet its needs, in terms of de- 
tail, completeness, usefulness and reliability 
of information [1, 2, 3]. 

The necessary measurements were carried 
out on different technological areas of the 
Rostov enterprise "Empils", that specializes 
in the production of universal and special 
enamels and paints for protection of surfaces, 
auxiliary and related materials. In addition, 
"Empils" is one of the largest domestic pro- 
ducers of zinc oxide (zinc white). 

Research results analysis. The use of 
quantitative evaluation method of the pro- 
duction processes potential harmfulness 1s, 
according to the authors, the most suitable 
for the analysis and evaluation of operational 








IIPOW3BOJ.CTBCHHBIX PHCKOB JIaKOKpacouHOro 
mpenmpuatua [4, 5]. 
BepoaTHOocTsb JleicTBUA j-ro BpeqHOro dakTo- 


pa MOxeT OBITb OlIpezeseHa 10 (opMysie: 


b _ pbpppne 
P? = PPPPP!, (1) 
rye P j — BepOATHOCTh HaJIMGHA B padouert 
30HE J-TO BpCHHOro BelIeCcTBa, PP — BepoAat- 


HOCTb HaxOX*KJICHHA UeOBeKa B 30HE JCHCTBHA j- 
ro BpegqHoro daxtopa; P; — moparkKatollas cio- 
COOHOCTh j-rO BpeAHOFO BeIIecTBAa. 
BeposaTHOcTb HalM4HuA B padouel 30He j-ro 
BPeHOTO BelIeCTBA: 
b 
Pj = i (2) 
rye t; — BpeMA JIeHCTBHA j-rO BpeHOrO Be- 
IecTBa B TevYeHHe padouelt CMeHBI. 
BeposTHOCTb HaxO%KJICHHA YeJIOBeKa B 30HE 
JIeHCTBUA J-rO BpesHOTO (bakTopa: 
pti 
Ppp (3) 
rye ti — BpeMaA HaxXOKTCHHA FeIIOBeKAa B 30HE 
eHCTBUuA BpeyHoro dbakTopa B TeyeHHe padouel 
CMeCHBI. 
Ilopaxarollad cCHOCOOHOCTB j-roO BpezHOrO 


BeIIIeCTBA: 
d; 
nc J 
Py =e, (4) 
mi 
roe d; — (dakruyeckoe coyepxaHue j-ro 
BpeqHoro BellecTBa; Dj — lmpeyesIbHoe coyep- 


*KaHHe J-lO BPC HOO BeIIeCcTBA. 

IIpezesmbHoe coszepxkaHve — 93TO TakKoe KOJIN- 
YeCTBO BPeJHOFO BelleCTBa, Ip KOTOpOM pabo- 
Tarolve MOsIeKAaT HEMeJICHHOM 9BaKyalluu V3 
onacHoi 30HbI. I[loaqctaBuB B dopmMyy (1) 3Ha- 
yeHusa PP? P;"”, nonyauM: 

— tptrd 5 
1 Di Tow? (5) 

Ilo WaHHOM MeTOMKe OBI OlpeesIeHbI Be- 
POATHOCTH BO3AeMCTBUA BpewHOoro (akTopa IA 
KaKON mpodeccun. 

Ha puc. 2—8 mpeyicTaBJIeHbI THCTOrpaMMBI Be- 
POATHOCTH BO3JCHCTBUA XMMMUCCKHX BpeIHbIX 
BeIIeCTB H IryMa. 
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risks of paints and varnishes enterprises [4, 
5]. 


The probability of action of hazardous 
factor } can be determined according to the 
formula: 

P?;= Pj PPP;*, (1) 

where Pp? is the probability of the pres- 

ence of the harmful substance j in the work- 

ing area; P/’ is the probability of hazardous 

factor j being in the area; P; — the killabil- 
ity of the harmful substances /. 

The probability of the presence of the 
harmful substances j in the working area: 

Pra, (2) 
where t; — the action period of the 


harmful substances 7 during the work shift. 
The probability of a person being in the 
area of the of harmful factor /: 
tP 
p?= a (3) 
where ti — the residence time of a per- 


son in the action zone of harmful factors dur- 


ing the work shift. 
The killability of the harmful substance /: 
nc _ aj 
PN =a (4) 


Where dj; is the actual quantity of the 
harmful substance j; Dj — the largest possi- 
ble quantity of the harmful substance /. 

The largest possible quantity is the 
amount of harmful substance, wherein the 
people in work should be immediately evac- 
uated from the danger zone. Using the 
PP? P;" values in the formula (1), we get: 


(5) 
Having used this technique the probabil- 


jem) 
ity of exposures for each occupation was de- 
termined. 
In Fig. 2-8 are histograms of the proba- 
bility of exposure to chemical pollutants and 
noise. 
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Jla0apaTopua KOHTpoOsa KayecTBa BJIK u 9Masen 
Quality control laboratory of water-dispersible paints and enamels 


0,45 
0,4 
0,35 













Puc. 2. BeposxTHocTb BO3qeHCTBUA XMMHYeCKHX (akTO- 
poB Ha paOoTHHKOB JIadopaTOpuH KOHTpOJIA KayecTBa 
BOJJOJJMCHepCHOHHbIX KpacoK (BJIK) u 9smMasen:1 — uH- 
*KeHep-aOopaHT Tpynbl 9Masew (KaOnHeT); 2 — WHKe- 
Hep-slaOopaHT rpynlibl Male (KOMHaTa HaHeceHHA T0- 
KpbITHH); 3 — TexHuK-sladopaHT (KaOuHeT);4 — TexXHUK- 
nadopaHT (OncCepHble MeJIbHUIIbI); 5 — npodOooTdoplink 
(3arpy3Ka); 6 — mpoOooTOopmuK (OucCepHbie MeJIbHH- 
IibI);7 —— HavasibHuK JadopaTopuu (KaOuHeT); 8 — 
HayvaJIbHuK JaOOopaTOpuu(KOMHaTa HaHeCeHHA MOKPbITHH) 










Fig. 2. The potential impact of chemical factors on 
employees of the quality control laboratory of wa- 
ter-dispersible paints and enamels: 1 — lab engi- 
neer of enamels group (office room); 2 — lab en- 
gineer of enamels group (coating room); 3 —lab 
technician (office room); 4 —lab technician (bead 
mills); 5 —-sampler (input); 6 —sampler (bead 
mills); 7 — head of laboratory (office room); 

8 — head of laboratory (coating room) 


JIadopaTopHuA KOHTPOJIA KadecTBa CbIPbdA MH JaKOB 
Quality control laboratory of raw materials and varnishes 
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m Kcunon / Xylene 


Puc. 3. BeposTHocTb Bo3qeHCTBHA XHMMYeCKHX (aKkTO- 
poB Ha paOOTHHKOB JIadbopaTOpHH KOHTpOJIA KayecTBa 
CbIPba UW JIakOB: | — wHxKeHep-a0oOpaHtT (aK); 

2 — TeXHHK-jadopaHT; 3 — HayaIbHUK JIadopaTopuH; 

4 — mpodooTbopmmuK (sadopaTopus); 

5 — mpodooTOopmlimukK (sak) 
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Fig. 3. The potential impact of chemical fac- 
tors on employees of quality control laboratory 
of raw materials and varnishes: | — lab engi- 
neer (varnishes); 2 —lab technician; 3 —head 
of laboratory; 4 — the sampler (laboratory); 

5 —sampler (varnishes) 








Hay4no-nccsleqoBaTeibcKand JadopaTopusn 


Research laboratory 
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m™ Kcunon / Xylene 
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Puc. 4. BeposxTHocTb Bo3yqeHCTBHA XMMMYeCKHX (akTO- 
POB Ha paOOTHHKOB Hay4HO-HCCeMOBaTeIbCKON Jadopa- 
Topnu: | — TexHonor (3arpy3Ka); 2 — pyKOBOJIMTeJIb 
Tpylibl 9Masew (9MasIM); 3 — PYyKOBOJIMTeJIb Ipylitibl 
9MayleH (KOMHaTa JIMcieprupoBaHusa); 4 — pykoBoyu- 
TelIb Tpyunbl sManen (3am Ne 1); 5 — pyKkoBoymTesb 
Tpyunbl 9MasieH (KOMHaTa HaHeCeHHA MOKpBITHM); 6 — 
TeXHOOr 9MaeH (ex 9MaeH); 7 — TexHOOr 9MasIei 
(KOMHatTa J\McieprupoBaHua); 8 — TexHOJIOr 9MasIeH (3a 
Ne 1); 9 — TexHonor rpyllbl 9MajIe (KOMHaTa HaHece- 
HHA WOKpbiITHH); 10 — mad0opaHT 9MasieH (11ex); 

11 — ma0opantT 9Masiei (KOMHaTa JIMCHeprupoBaHus); 

12 — nadopant 9Masiei (3an Ne 1); 13 — nadopaHT 9Ma- 
ne (KOMHatTa HaHeceHHA MOKpBITHH) 


Ilex 9Masien 
Enamel shop 











3aMecTUTenb Hadas/IbHiKa Lexa / 
Deputy shop foreman 


Puc. 5. BeposxTHOCTb BO3}CMCTBHA XUMMUECKUX 
(pakKTOPOB Ha paOOTHHKOB lexa 9MasIe 





‘o01| 02 0.02) 009/ 0,01 | 02 


Fig. 4. The potential impact of chemical factors on 
employees of the research laboratory : 1 — tech- 
nologist (input); 2 —head of enamels group 
(enamel); 3 —head of enamels group (dispersion 
room); 4 —head of enamels group (room No. 1); 
5 — head of enamels group (coating room); 6 — 
enamels technologist (enamels workshop); 7 — 
enamels technologist (dispersion room);8 — 
enamels technologist (room No. 1); 9 —enamels 
group technologist (coating room); 10 — enamels 
laboratory assistant (workshop); 11 — enamels 
laboratory assistant (dispersion room); 

12 — enamels laboratory assistant (room No. 1); 
13 —enamels laboratory assistant (coating room) 


™ Kcunon /Xylene 

m= Tonyon / Toluene 

m Auetou / Acetone 

m= Yaut-cnuput / White-spirit 


Mactep dacoskn / Packer 


Fig. 5. The potential impact of chemical factors on 


the workers of the enamels shop 








Hay4no-nccleqoBaTeibcKad Jadopatopua BJIK 
Water-dispersible paints research laboratory 
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Puc. 6. BeposTHocTb Bo3}eHCTBHA XMMUYeCKHX (akTO- 
PpoOB Ha paOOTHHKOB Hay4HO-HCCeOBATeIbCKOM J1a0o- 
paropnuu BJIK: 1 — pyxkopogutenb BJIK (padounk 
3am); 2 — pykoBoyutTenb BJIK (kKoMHata ucneprupo- 
BaHua); 3 — MpeKTOp jlellapTaMeHta (padouni 3a 
BJIK); 4 — qupexktop JenapTamMeHta (KOMHatTa JMcriep- 
ruposBaHusa); 5 — TexHosor BJIK (padounii 3am); 

6 — texHouior BJIK (KoMHatTa JMclleprupoBaHus) 
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Fig. 6. The potential impact of chemical factors on 
the water-dispersible paints research laboratory em- 
ployees: | — head of the laboratory (work room); 

2 — head of the laboratory (dispersion room); 

3 — head of the department (operating room); 

4 — head of the department (dispersion room); 


5 — technologist (operating room); 6 — technolo- 
gist (dispersion room) 


Ilex 1aKkoB 
Varnish house 
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TexHUK -nabopant / Laboratory 
technician 


Puc. 7. BepoxTHOCTb BO3J}CEHCTBHA XUMH4eECKOrO 
(bakTOpa Ha TexXHHKa-saOopaHta Lexa JIaKOB 


AHasIM3 PpaC4eTHbIX J@HHbIX TNOKa3all, 4TO 
TCXHHK-JIaOOpaHT HW MH2KeHep-adOpaHT Tpyiibl 
9MalleH C HaWOObIIeH BEPOATHOCTbIO TOJBep- 
9KCHbI BO3CHCTBHIO BPeHbIX XHMM4eCCKHX 


Fig. 7. The probability of varnishes shop laboratory 
technician exposure to chemical factors 


The analysis of the calculated data showed 
that the lab technician and the lab engineer of 
enamels group are most likely exposed to 


harmful chemical production factors in the 
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IIPOH3BOJICTBCHHbIX MaKTOPOB B JIaOopaTopuu 
KOHTposia KayecTBa BJIK u 9Maslei, B KaOuHeTE 
M B KOMHaTe HaHeceHHA MOKpbITHH. Bepoar- 
HOCTb BO3eEHCTBHA — OT 0,2 no 0,4. Yuntipas 
KOHI[CHTpallHu1O HW BDeMA BO3JeMCTBUA, HanOo- 
lee BPCHbIM BeEIICCTBOM ABJIACTCA KCHJIOJI. 

B sadopatopuu KayecTBa ChIpbA UW JaKOB 
HavOoJIbIeM ONAaCHOCTH MOBepxKeHbI Tak2Ke 
TeXHHK-JlaOopaHT WM WHKeHep-sadOopaHT. Bepo- 
ATHOCTb BO3QCHCTBUA — OT 0,5 Oo 0,8. Yuntpi- 
Bad KOHI[CHTpallwio UW BDPeMA BO3eCHCTBHA, 
HavOoslee BPeCHbIM BeIICCTBOM ABJIACTCA KCH- 
OSI. 

B Hay4HO-nccieqOBaTeIbCKOM JladopaTopuu 
HanOoslee BpesHbIe JOJOKHOCTH — TexHOJIOr U 
naOopaHT Trpylibl IMaei. OcodOeHHO OacHbl 
9Talbl 3ampy3KH B KOMHaTe HaHeCeHHA MOKPBI- 
THH WM B KOMHaTe JMcieprupoBaHHa. Bepoat- 
HOCTb BO3JCHCTBUA BpeHbIX (akTOpOB — OT 
0,1 go 0,2. IIpumepHo ofMHakoBoe BpezHOe 
BO3JICHCTBHe Ha OpraHH3M OKa3bIBalOT UW KCH- 
NOI, HU TOYO, HW alleTou. 

B wWexe 9MasIew HavOoslee TNOBepxKeH PUCKYy 
Mactep (acoBKH. OcoOeHHO omacHbl KCHJIOJ U 
TOJIYOJI (BEPOATHOCTb BO3JJEHCTBHA — OKOJIO 
0,4). IlorenijanbHoe HeraTHBHOe BO3eHCTBHe 
alleTOHa MU yaT-cnuputa — or 0,05 zo 0,4. 

B Hay4HO-HccieqOBaTeIbCKOM JladopaTropuu 
BJIK c HanOolbiiei BepOxATHOCTBIO BO3JeH- 
CTBHIO BPeJIHbIX (aKTOPOB TOJBepyKeH TeXHO- 
Nor B paOoueM 3aIe HM KOMHaTe JIMCHeprupoBa- 
Hua. OcoOeHHO OMacHbl 9TUJalleaT WU CTHPOI. 
BeposaTHOcTb Ux BO3encTBuA — OT 0,1 Oo 0,6. 

VUtak, HauOojee BpeqHOW sABIAeTCA padoTa 
TeXHHKa-slaOopaHta Iexa akKoB. B aHHOM CIly- 
yae JIOBOJIbHO BbICOKa TOTeCHWMalIbHad oac- 
HOCTb BO3JICHCTBUA XHAMMYCCKHX BeIIeCCTB, OCO- 
OeCHHO TOyOIa (BEPOATHOCTh WpuOMKAeTCA K 
0,8). 

UrTo KacaeTca BO3eHCTBHA LlyMa (puc. 8), TO 
HavOOJIbIIMM PHCKaM TOJBepxKeHbI COTPyAHu- 
KH, MpoBossAMe OOUbITyIO 4YacTb padouero 
BPCMeHH B KOMHAaTe AMCIHeprupoBaHHs UH B 3alre 
BJIK, a TakxKe TexHOJIOF MU PyKOBOJUTeIIb Tpyn- 
IIbI 9MajieH 3a padouMM CTOJIOM C IIK. 


quality control laboratory of water-dispersible 
paints and enamels, in the office and in the 
coating room. The probability of impact is 
from 0.2 to 0.4. Taking into account the con- 
centration and the time of exposure the most 
harmful substance is xylene. 

In the raw materials and varnishes quality 
laboratory the lab technician and the lab engi- 
neer are exposed to the greatest risk. The 
probability of exposure is from 0.5 to 0.8. 
Taking into account the concentration and the 
time of exposure the most harmful substance 
is xylene. 

In the research laboratory the most harmful 
positions are the technician and the technician 
of enamels group. The coating room and the 
dispersion room are the most dangerous 
rooms. The probability of exposure to harmful 
factors 1s from 0.1 to 0.2. Xylene, toluene, and 
acetone have approximately the same harmful 
effects on the body. 

The packer is most at risk in the enamel 
shop. Xylene and toluene are especially dan- 
gerous (the probability of exposure is about 
0.4). The potential negative effect of acetone 
and white spirit is from 0.05 to 0.4. 

The technologist in the operating room and 
the dispersion room has the highest probabil- 
ity of exposure to harmful factors in the re- 
search laboratory. Ethyl acetate and styrene 
are especially dangerous. The probability of 
their influence 1s from 0.1 to 0.6. 

So, the most harmful is the work of var- 
nishes shop lab technician. In this case we 
have a rather high potential risk of exposure 
to chemical substances; especially to toluene 
(the probability 1s close to 0.8). 

As to noise exposure (Fig. 8), the greatest 
risks of exposure have employees who spend 
most of their working time in the dispersion 
room and in the hall, as well as the technolo- 
gist and the head of enamels group at his a 
desk with a PC 
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™ Texnonor rpymmbi sManenw (cron c IIK) Enamels group 
technologist (desk with a PC) 


@ TexHouor 9Masiel (3arpy3Ka) Enamels technologist (input) 


™ PykoBoyuTelIb rpyitbl 9Maev (cTtom c IIK) Enamels group 
technologist (desk with a PC) 


@ PykoBoyUuTesb 9Masen (17ex) Head of enamels (workshop) 


@ PykoBoyUuTelIb IMasei (KOMHaTa JucteprnpoBaHua) Head 
of enamels (dispersion room) 


= PykoBoyutTenb 9Masen (3am Ne 1) Head of enamels (room 
No.1) 


™ PykKOBOJMTeIb 9MasleH (KOMHaTa HaHeCeHuaA TMOKpbITHH) 
Head of enamels (coating room) 


= Benyumu TexHosor 9Marew (ex) Enamels technology 
leader (workshop) 


™ Beazyuti TexHouIOr 9MasIei (KOMHaTa JMCiHeprupoBaHus) 
Enamels technology leader (dispersion room) 


= Benyumit TexHouor dMasen (3am Ne 1) Enamels technology 
leader (room No.1) 


= Benyumui TexHoOor 9Malew (KOMHaTa HaHeceHHA 
HOKpbITHH) Enamels technology leader (coating room) 


™ Vinxenep-TexHoslor rpynnbr sMaseH (cron c ITK) Enamels 
group technical engineer (desk with a PC) 


™ VienxKeHep-TexHoslor 9Masiei (tex) Enamels technical 
engineer (workshop) 


™ VeKeHep-TexHOIOr 9MasieH (KOMHaTa JIMClleprupoBaHusa) 
Enamels technical engineer (dispersion room) 


™ Vnxenep-TexHonior 9mMasiei (3am Ne 1) Enamels technical 
engineer (room No.1) 


™ ViHxKeHep-TexHoJIOr 9MasiIei (KOMHaTa JVI HaHeCeHHA 
HOKpbiTHH) Enamels technical engineer (coating room) 


= JIadopaHT 9Masiei (11ex) Enamels lab technician (workshop) 


= JIaOopaHT 9MasIei (KOMHaTa jMcieprupoBaHna) Enamels 
lab technician (dispersion room) 

= JladopanTt 9mManei (3am Ne 1) Enamels lab technician (room 
No. 1) 

= JIaOopaHT 9MasIe (KOMHaTa JJId HaHeCeHHaA TMOKpbITHI) 
Enamels lab technician (coating room) 

~ Pykopogutemb BJIK (san BJ[K) Head of the laboratory (hall 
of the laboratory) 

= Pykopogutenmb BJIK (koMHata JucneprupoBaHusa) Head of 
the laboratory (dispersion room) 

“JIupextop jenaptamenta (cron c IIK) Head of the 
department (desk with a PC) 

~ JIupextop jenaptameuta (3am BJIK) Head of the department 
(hall of the laboratory) 
JIupekTtop jlellapTaMeHta (KOMHaTa McCieprupoBaHus) 
Head of the department (dispersion room) 
TexHonor BJIK (3am BJIK) Laboratory technician (hall of 
the laboratory) 
TexHonor BJIK (komMHata jMcneprupoBaHusa) Laboratory 
technician (dispersion room) 


Puc. 8. BeposxTHOcTb BO3eHCTBUA WyMa Ha paOoTHHuKoB 3AO «OmmnMc» 


Fig. 8. The probability of impact of noise on workers, "Empils" 
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B pe3ylIbTaTe IIpOBeyIeHHbIX pacueTOB U As a result of the conducted calculations and 
aHalIu3a MpodeccHOHasIbHOrO PUCKa TpOBO- occupational risk analysis qualitative rating 
JIMTCA erO KaveCTBeHHad OIeHKa OT «HU3KO- from "low" to "very high" was conducted [6]. 
TO» JO “OUCHb BbICOKOrO» [6]. Ranking of risks by probability of exposure 

PaHkKupoBaHve PHCKOB 10 BepOATHOCTH to harmful chemicals and noise for all profes- 
BO3JICEHCTBHA BPeHbIX XHMMYECKHX BEIIeCTB sions in the premises of the varnishes and 
W WIlyMa Jia BCeX Ipodeccui B NOMeIeCHUAX enamels shops of "Empils" is presented in the 
IexOB JIaka U 9Manew 3AO «OmIIMIIC» mpel- tables 1 and 2. 


cTaBIeHO B TaOn. | u 2. 
Taosmnuua 1/ Table 1 
PamkupoBaHie NpodeccuOHasIbHOrO PUCKa B 3ABUCHMOCTH OT BO3eMCTBUA 
XMMUYeCKOrO (bakTOpa UM CPOYHOCTb Mep IpomusakKTHKU 
Ranking of occupational risk depending on the exposure to chemical factors 
and the urgency of preventive measures 





BepoaTHOcTh 
aa aaiias Kateropua mpo- CpouHocts MeponpuaTuit 
BDCJHOTO 
penne JlopKHOCTB (pDeCCHOHaJIbHOrO 110 CHHDKEHHIO pucKa 
Prohabiiivor Position se ciel 7 wiles of 
harmful factor al risk category risk reduction events 
impact 
0,01 PyKOBOJIMTesIb Tpynnbl 9Masen IIpeHeOpexumo | Mepbsi He TpeOyroTcs, HO yA3- 
Head of enamels group MaJIbI BUMBIe JIMIa HYKTAatOTCA B O- 


(IlepeHOCHMBIN) NOJHUTEIBHOU 3all[uTe 
Negligible Measures not required, but vul- 
(tolerate) nerable individuals need addi- 
tional protection 


0,01 J|upekTop jlerlapTamMeHta 
Head of the department 


IIpo6ooTb0pmuk Sampler 


0,05 HauasibHuk sladopaTopun 
Head of the laboratory 
3aM. HavaJIbHuKa rpyliiibl 9Masien 
Deputy head of enamels group 


VMHoKeHep-TexHOJIOr 9MasIen 
Enamels technical engineer 


Mas TpeOytOTca MepbI 110 
(yMepeHHbIi) CHWKeHHIO pucka 
Low (moderate) | Measures are required to re- 
duce the risk 


JlaOopaHT rpynibl 9Masie 
Enamels laboratory technician 


0,07 PykopogutTemb BJIK 
Head of the laboratory 
0,11 TexHoJIor rpyllibl 9Masien 
Enamels group technologist 
0,13 VUnxenep BJ[K CpeuHun TpeOyroTca MepbI 110 CHYDKe- 
Laboratory engineer (CYIIIeCTBeHHBIM) | HHIO pHCKa B yCTaHOBJICHHbIe 
0,15 Hauasbuuk saSopaTopun Medium OM 
Head of the laboratory (appreciable) Measures are required to re- 
duce the risk within the estab- 
0,16 TexHuK-sladopaHtT (9MasIn) ; 
- lished deadlines 
Laboratory technician (enamels) 
0,19 VnxKeHep-adopant (9MaJIn) 
Laboratory engineer (enamels 
0,30 Mactep dacosxu Packer BricoKni TpeOyroTCca HEOTIIOXKHbIC MepbI 


(HellepeHOCHMBIi) 110 CHWKCHHIO pucKa 

High (unbearable)| Immediate measures are re- 
quired to reduce the risk 

Ouenb BEICOKH | PaOors! 3ampelieHbl 20 CHMDKe- 


(HeTlepeHOCHMBIM) HUA pucKa 
Very high Work is prohibited until the risk 


(unbearable) is reduced 





VUnxKeHep-nadopant (aku) 

Laboratory engineer (varnish) 
0,61 TexHuK-jla0opaHt (aki) 

Laboratory technician (varnish) 
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Taodnuua 2 / Table 2 


PamkKupoBaHHe MpomeccHOHaJIbHOrO PUCKa B 3ABHCMMOCTH OT BO3JIEHCTBHA LlyMa 


MW CpO4HOCTh Mep TpodusakTuKu 


Ranking of occupational risk, depending on the noise exposure 


and the urgency of preventive measures 


BepoaTHOcCTh 
BO3NCHCTBHA 
BpeJHOTO 
(bakTopa 
Probability of 
harmful factor 
impact 


J\OJDKHOCTb 
Position 


0,04 Bey TexHoslor 9Masen 
Enamels technology leader 


Jla6opaHt 29Manen Enamels 
laboratory technician 


MxeHep-TexHoslor 9Maslen 
Enamels technical engineer 


PykOBOJUTelIb 9Maen 
Pte 
Pykopoyutenb BJIK 
Head of the laboratory 
Texuosior BJIK 
Laboratory technician 
VUnxenep BJIK 
Laboratory engineer 


BeyuiMuu TexHOsOr, 
MHKCHEP-TeXHOJIOT, 
naOopaHT dMaser 
Technology leader, 
laboratory engineer, 
laboratory technician 





TexHosIor 9Maslen 
Enamels technologist 


Barpopr. [lo pe3syibTaTaM aHaJIu3a BbIAB- 
NeHbI Upodeccuu u padOouve MecTa, KOTOpBIe 
HYKAFOTCA B H€3AMeCJVIMTeCIBHOM CHY2KeCHHM 
pucka — 9TO TeXHHK-JIa0OpaHT, WH KeHep- 
nadopaHT lWexa JIakKOB WM TexXHOJOr Irpyitbl 
9Malien. 

Crenyrolui 3Tam — dopmMupoBaHue pe- 
eCTpa 3Ha4HTeJIbHbIX (HeIlepeHOCMMBIX) PuC- 
KOB HW pa3pa0oTKa MeponpuaATHH TO CHWKe- 


HUFO BOSMOXKHOCTH UX PCalIN3alWu, ATO HU AB- 





Kateropna mpo- 
(pDeCCHOHAaJIbHOrO 
pucka 
Professional risk 
category 


CpouHocTb MeporpuaTun 
110 CHWKCHHIO pucKa 
Urgency of 
risk reduction events 


IIpeHeOpexumo | Mepsi He TpeOyroTca, HO yA3BH- 
MaJIbIM Mble JIMIa HYKatOTcr 
(IIePCHOCHMBIM) B JJOMNOJIHUTeEJIBHOM 3alluTe 
Negligible Measures not required, but 
(tolerate) vulnerable individuals need 
additional protection 


Masi TpeOyroTCa MepbI 110 CHHDKEHHIO 
(yMepeHHBIit) pucka 
Low (moderate) Measures are required to 
reduce the risk 


CpeqHun TpeOyroTCa MepbI 110 CHYDKeCHHIO 
(CYIL[eCTBeCHHBbIM) | PUCKa B YCTaHOBJICHHbIe CpOKU 
Medium Measures are required to reduce 
(appreciable) the risk within the established 
deadlines 


Bricokuu TpeOyroTca HEOTIOXKHbIC MepbI 


(HellepeHOCUMBIi) 110 CHHWDKEHHIO pucKa 


High Immediate measures are 
(unbearable) required to reduce the risk 


Conclusions. According to the analysis report 
there were identified professions and jobs that 
require immediate risk reduction. They are the 
lab technician, engineer-technician of the var- 
nishes shop and enamels group technologist. 

The next stage is the formation of the register 
of significant (unbearable) risks and the devel- 
opment of measures to reduce the possibility of 
their implementation, which is a means of risk 


management. 
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JIACTCA CPCJICTBOM YyupaBJICHHA PUCKaMH. 

IIpequox#xeHHad MeTOAMKa OIeHKH U paH- 
2%KUPOBAHHA WpodeccHOHalIbHbIX PHCKOB 1103- 
BO-JIA€T M@KCHM@JIbHO CHW2KaTb PHCKH BO3- 
HUKHOBeCHHA MHUMJCHTOB HW HeECUaACTHBIX CIy- 
yaeB WM aeT TpeIpuATHIO, BHeJPUBILIeMy 
CMBT u O3, BO3MO2%xKHOCTb TOCTOAHHO ee 
COBeEpIICHCTBOBATb, TOBbIMa TCM CaMbIM 
IIPOM3BOJMTeIbHOCTh Tpywa HW CHWKaA pac- 
XOUbI Ha JIMKBUalMiIO HeraTHBHbIX TMOce- 
CTBHM UW CTpaxoOBble BbIIJIaTBI. 


bu0.1nMorpaduyeckui CiucoK 

1. CuctTeMa MeHeJDKMeHTa TWpodeccu- 
OHAJIbHOM Oe30TaCHOCTH U 3,0poBbA. Tpedo- 
BaHua OHSAS 18001:2007 / nep. u Hay4.- 
TexH. peg. B. A. Kauaropa. — Mocksza : 
CEPT Menemxment ; YUK «lMutepceptu- 
(bukat ; TUVThuringen, 2013. — 30 c. 

2. Cuctema cTaHyapToB Oe30nacHocTu 
Tpya. CucTeMa ylipaBlieHua OxpaHou Tpyza 
B OpraHu3aunH. OdOmume TpedoBanusa. TOCT 
12.0.230-2007. MexrocyapcTBeHHBIi 
cTaHyapT [OneKTpoHHsI pecypc] / IIpodec- 
CHOHAJIbHbIe CIIPaBOUHbIe CHCTeMbI Tex9Kc- 
iept. Hopmsi, mpaBusia, crTaHyapTbl 0 
TexperysMpoBaHu1o. — PexumM jyocTyna : 
http://docs.cntd.ru/document/gost-12-0-230- 
2007-ssbt (gata oOpamjeHua: 26.12.16). 

3. CUuCTeMbBI MeHeJOKMeHTa Oe30rac- 
HOCTH Tpyjla U OXpaHbl 30poOBba. Tpedosa- 
Hua = LTOCT P = 54934-2012/OHSAS 
18001:2007. HatmonanbHpm cranyapT Poc- 
cuuickouw Mexepaunu | DeKTPOHHEIN pecypc] 
/ IIpodeccuoHasibHble CiipaBOUHble CHCTeMBI 
TexokcnepT. HopMsi, mpaBusia, cTaHdapTsi 
mo TexperysMpoBaHHuio. — PexkuM ocTyma : 
http://docs.cntd.ru/document/gost-r-54934- 
2012 (gaTa oOpaimreHua: 26.12.16). 

4. KosmuecTBeHHaa OleHKa pucKa 
IIPOABJICHHA OMACHbIX IPOW3BOJ,CTBCHHbIX 


(pakKTOPOB HM aBapHu Ha yrseqOObIBarOllUx 


The proposed methodology for assessment 
and ranking of occupational risks makes it possi- 
ble to minimize the risk of incidents and acci- 
dents and gives the company which has imple- 
mented the standard management system of oc- 
cupational safety and health, the ability to con- 
stantly improve, thus increasing productivity and 
reducing the costs of the liquidation of negative 


consequences and the insurance payments. 
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